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WHAT IS CLAIMED IS: 

1. A An isolated nucleic acid fragment comprising a 
sequences of at least about IG nucleotides from a 
Brassicaceae or Helianthus delta- 12 fatty acid desaturase 
gene having at least one mutation, wherein said gene is 
effective xior altering fatty acid composition in 
Brassicaceae or Helianthus seeds and wherein said sequence 
includes saiii at least one mutation. 
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The nucleic acid fragment of claim 1, wherein said 
at\least one mutation comprises a mutation in a region of 
said\ desaturase gene encoding a His-Glu-Cys-Gly-His amino 
acid Votif . 

3. Tn$ nucleic acid fragment of claim 2, wherein said 

at least ori^ mutation comprises a non-conservative amino, 
acid substitution in said region. 



4. An isolated nucleic acid fragment comprising a 

sequence of at le^ast about 10 nucleotides from a 
Brassicaceae or H&lianthus delta- 15 fatty acid desaturase 
gene having at leasV one mutation, wherein said gene is 
20 effective for altering fatty acid composition in 

Brassicaceae or Heliakthus seeds and wherein said sequence 
includes said at least \>ne mutation. 

The nucleic acid fragment of claim 4, wherein said 
at least one mutation comprises a mutation in a region of 
said desaturase gene encoding a His-Asp-Cys-Gly-His amino 
acid, motif . 
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6. Thev nucleic acid fragment of claim 5, wherein said 
at least onev mutation comprises a non-conservative amino 
acid substitution in said region. 

7. An isolated nucleic acid fragment encoding a 
polypeptide havYng an amino acid sequence selected from the 
group consisting\ of : an amino acid sequence substantially 
identical to SEQ \p NO: 12, an. amino acid sequence 
substantially identical to SEQ ID NO: IS and an amino acid 
sequence substantially identical to SEQ ' ID NO: 18. 

0 8. The nucleic acid fragment of claim 7, wherein said 

amino acid sequence is SEQ ID NO: 12. 

9. The nucleic acid fragment of claim 7, wherein said 
amino acid sequence is SEQ ID NO: 16. 

10. The niKsleuc acid fragment of claim 7, wherein said 
amino acid ses^ufeffLce is SEQ ID NO: 18. 



11. \ An isolated nucleic acid fragment, wherein said 
nucleic\acid fragment is selected from the group consisting 
of: 

a) \SEQ ID NO : 11 ; 

b) ^EQ ID NO: 15; 

c) S^Q ID NO: 17; 

d) arARNA analog of SEQ ID NO: 11, 

e) an RNA analog of SEQ ID NO: 15, 

f) an RNA analog of SEQ ID NO: 17, 

g) a nucrteic acid fragment having a nucleic acid 
sequence complementary to a) , b) , c) > d) , e) , or f ) ; and 

h) a nucleic^ acid fragment of a) , b) , c) , d) , -e) , 
f ) , or g), that is a\ least 10 nucleotides in length and 
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\at hybridizes under stringent conditions to genomic DNA 
encoding the mutation in the polypeptide of SEQ ID NO: 12, 
SEQy ID NO: 16, or SEQ ID NO: 18. 

12. \ An isolated polypeptide having an amino acid 
sequervce selected from the group consisting of: an amino 
acid sequence substantially identical to SEQ ID NO: 12, an 
amino ac\d sequence substantially identical to SEQ ID NO: 16, 
and an am\no acid sequence substantially identical to SEQ ID 
NO: 13. 

13. The polypeptide of claim 12, wherein said amino acid 
sequence is SEQ ID NO: 12. 

14. The polypeptide of claim 12, wherein said amino acid 
sequence is SEQ ID NO: 16. 

15. The polypeptide of claim 12, wherein said amino acid 
sequence is SBQXfD NO: 18. 

16. \ A Brassicaceae or Heli an thus plant, said plant 
containing first and second delta- 12 fatty acid desaturase 
genes, each said gene having at least one mutation, wherein 
at least\one of said mutations is in a region encoding a 
His-Xaa-Xaa-Xaa-His amino acid motif and wherein each said 
mutation confers an altered fatty acid composition in seeds 
of said plapt. 

17. \ The plant of claim 16, wherein said motif comprises 
the sequence His-Glu-Cys-Gly-His . 



eqi^en< 
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18. The plant of claim 17, wherein said mutation 
comprises a non- conservative amino acid substitution in said 
-eegiefi. 

19. The plant of claim 16, wherein said fatty acid 

5 composition comprises, following crushing and extraction of 
said seeds, from about 1% to about 10% linoleic acid based 
on total fatty acid composition. 

20. A Brassicaceae or Helianthus plant containing a 
sequence of at least 10 nucleotides from a delta-15 fatty 

10 acad desaturase gene having at least one mutation, said at 
leas£ one mutation in a region encoding a His-Xaa-Xaa-Xaa- 
His amino acid motif and wherein said mutation confers an 
altered fatty acid composition in seeds of said plant. 

21. The plant of claim 20, wherein said motif comprises 
15 the sequence His-Asp-Cys-Gly-His . 

22. The plant of claim 21, wherein said mutation 
comprises a non- conservative amino acid substitution in said 
region. \ / \ 

23. The pladtXpx Iclaim 20, wherein said fatty acid 

20 composition comnrTees, following crushing and extraction of 
said seeds, from aobut 0.5% to about 10% a-linolenic acid 
based on total fatty\acid composition. 

24. A Brassicaceae or Helianthus plant containing: 

a) a sequence of Vt least about 10 nucleotides from 
2 5 a delta- 12 fatty acid deskturase gene having at least one 
mutation, said at least one delta-12 gene mutation in a 
region encoding a His-Xaa-Xaa-Xaa-His amino acid motif; and 



b) a sequence of at least about 10 nucleotides from 
a dfclta-15 fatty acid desaturase gene having at least one 
mutation, said at least one delta- 15 gene mutation in a 
region encoding a His-Xaa-Xaa-Xaa-His amino acid motif, said. 
delta\l2 gene mutation and said delta-15^ gene mutation 
conferring an altered fatty acid composition in seeds of 
said plaint/ \ 

Bx&ssicaceae or Helianthus plant containing a 
it; least about 10 nucleotides from a delta- 12 
10 fatty acia aesaturase gene having at least one mutation, 

one mutation in a region encoding a Tyr-Leu- 
lino acid motif and wherein said mutation 
confers an altered fatty acid composition in seeds of said 
plant. 



15 A method for producing a Brassicaceae or Helianthus 

pla^t line, comprising the steps of: 

a) inducing mutagenesis in cells of a starting 
variety of a Brassicaceae or Helianthus species; 

>) obtaining one or more progeny plants from said 

20 cells; 

c) \identifying at least one of said progeny plant 
that contains a delta- 12 fatty acid desaturase gene having 
at least one Vutation, said at least one mutation in a 
region encoding, a His-Xaa-Xaa-Xaa-His amino acid motif; and 

d) producing said plant line from said at least one 
progeny plant by Xflf- or cross-pollination, said plant line 
having said at least one delta-12 gene mutation. 
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27. The met 
produces seeds 
content from a 




f claim 26, wherein said plant line 
lding an oil having a linoleic acid 
1% to about 14%. 
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29y The method of claim 26, further comprising the steps 
of\ 

\ e) inducing mutagenesis in cells of said plane line; 
\ f ) obtaining one or more progeny plants from said 
5 plant Uine cells; 

\g) identifying at least one of said plant line 
progeny Wants that contains a delta-15 fatty acid 
desaturaste gene having at least one delta-15 gene mutation, 
said at leaast one delta-15 gene mutation in a region 
10 encoding a kis-Xaa-Xaa-Xaa-His amino acid motif; 

h) producing a second plant line from said at least 
one plant line, progeny plant by self- or cross-pollination, 
said second plant line having said at least one delta- 12 
gene mutation and said at least one delta-15 gene mutation. 

15 29. The method of claim 26, wherein said starting 
variety is a Brassica napus variety. 

3<X A method for producing a Brassicaceae plant line, 
comprising the steps of: 

V a) inducing mutagenesis in cells of a starting 
20 varieoy of a Brassicaceae species; 

\b) obtaining one or more progeny plants from said 
cells; \ 

c\ identifying at least one of said progeny plants 
that contains a delta- 12 fatty acid desaturase gene having 
25 at least one mutation, said at least one mutation in a 
region encockng a His-Xaa-Xaa-Xaa-His amino acid motif; 

d) producing a first plant line from said at least 
one progeny plamt by self- or cross-pollination, said plant 
line having saickat least one delta-12 gene mutation; 
30 e) inducing mutagenesis in cells of said first plant 

line; \ 
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f) obtaining one or more progeny plants from said 
first \plant line cells; 

\a) identifying at least one of said first plant line 
progeny Plants that contains a second delta- 12 fatty acid 
desaturas^ gene having at least one mutation, said second 
gene mutation in a region other than a region encoding a 
His-Xaa-XaaVxaa-His amino acid motif ; and 

h) producing a second plant line from said at least 
one plant line progeny plant by self- or cross-pollination, 
said second plant line having said fir3t delta- 12 gene 
mutation and sai\l second delta- 12 gene mutation. 
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31. \A method for producing a Brassicaceae or Helianthus 
plant lihe, comprising the steps of: 

a) \ inducing mutagenesis in cells of a starting 
15 variety. of\a Brassicaceae or Helianthus species; 

b) obtaining one or more progeny plants from said 

cells; 

ring at least one of said progeny plants 
.ta-15 fatty acid desaturase gene having 
b on, said at least one mutation in a 
.s-Xaa-Xaa-Xaa-His amino acid motif; and 
lucin>g said plant line from said at least one 
progeny plant by seLf- or cross-pollination, said plant line 
having said delta- 15 gene mutation. 

25 32, A canovLa seed designated Q4275 and represented by 
ATCC accession Vumbec 97569. 



,e seed of claim 32, said progeny having 
tty acid desaturase present in seed 
ccession number 97569. 



c) ider 
that contains 
at least one 
region encodi 

d) pro 



3 3 . Progeny 
a mutant delta- 
represented by 
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34. wgLprogeny of claim 33, wherein said progeny are 

Brassicd napus plants. 



- 58 - 



